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WHAT IS ( LAIMI I) IS: 

I . A cdmpulcr system comprising: 

(a) a memory having stored therein data indicative ofatomic co-ordinates derived 
iVom an electron density map having a resolution ofat least about 4.5 A and defining a 
ribofunclional locus ofa large subunit of a ribosome; and 

(b) a processor in electrical comnuinication with the memory, the processor 
comprising a program lor generating a three-dimensional model representative of the 
ribofunclional locus. 

2. The computer system of claim 1 , further comprising a device for providing a visual 
representation of the model. 

The computer system claim 1 . wherein the atomic co-ordinates comprise at least a 
portion of the atomic co-ordinates deposited at the Protein Data Bank under accession 
number PDB II): IFFK, IFFZ. IFGO, IJJ2, 1K73, 1KC8, 1K8A, IKDl, or 1K9M, 

4. The computer system of claim 1 , wherein the atomic co-ordinates further define at least a 
portion ofa protein synthesis inhibitor in association with a ribofunclional locus. 

5. The computer system of claim 6, wherein the protein synthesis inhibitor is an antibiotic. 

6. The computer system of claim 5, wherein the protein synthesis inhibitor is anisomycin, 
blasticidm, carbomycin A, sparsomycin, spiramycin, tylosin, virginiamycin M, 
azithromycin, linezolid, or erythromycin. 

7. The computer system of claim 5, wherein the atomic co-ordinates comprise at least a 
portion of the atomic co-ordinates recorded on Disk No. 1 under file name 
anisomycin.pdb, blasticidin.pdb, carbomycin.pdb, sparsomycin.pdb, spiramycin.pdb, 
tylosin.pdb, virginiamycin.pdb, ANISOMYC.PDB, BLASTICI.PDB, 
CARBOMYC.PDB, SPARSOMY.PDB, SPIRAMYC.PDB, TYLOSIN.PDB, 
VIRGINIA.PDB, AZITHROM.PDB, LINEZOLI.PDB, azithromycin.pdb, linezolid.pdb, 
or erythromycin.pdb. 
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The computer system of claim 1, wherein the ribolunctional locus comprises at least a 
portion of an active site in the ribosomal subunit. 

The computer system of claim 8, wherein the active site comprises at least a portion ol a 
peptidyl transferase site. 

The computer system ol claim 9, wherein the peptidyl transferase site is defined b> a 
plurality ofresidues set forth in Table 5A or Table 5H. 

The computer system of claim 1 . wherein the ribolunctional locus comprises at least a 
portion of an A-site. 

The computer system of claim 1 1, wherein the A-site is dellned by a plurality ofresidues 
set forth in Table 6A or Table 6B. 

The computer system of claim 1 or 1 1. wherein the ribolunctional locus comprises at 
lea.st a portion of a P-site. 

The computer system of claim 1 3, wherein the P-sile is defined by a pluralit> ofresidues 
set forth in Table 7A or Table 7B. 

The computer system of claim 1 or 1 1, wherein the ribofunctional locus comprises at 
least a portion of a polypeptide exit tunnel. 

The computer system of claim 1 5, wherein the exit tunnel is defined by a plurality of 
residues set forth in Table 8A, Table SB, Table 9 or Table 10. 

The computer system of claim 1 3, wherein the ribofunctional locus comprises at least a 
portion of a polypeptide exit tunnel. 

The computer system of claim 1 7, where the exit tunnel is defined by a plurality of 
residues set forth in Table 8A, Table 8B, Table 9 or Table 10. 

The computer system of claim 1, wherein the ribofunctional locus is defined by a 
plurality ofresidues set forth in Table 1 1 A, Table 1 IB, Table 12A, Table 12B, Table 
13A, Table 13B, Table 14A, Table MB, Table 15A, Table 15B, Table 16A, Table 16B, 
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Table 1 7A, Table 1 7B, Table 1 8A. Table 1 8B, Table 1 9A, Table 1 9B, Table 20A or 
Table 2()M. 

Tiie computer system ofclaim I, wherein the atomic co-ordinates are produced by 
molecular modeling. 

Tfic cofnputer system ol claim 1 or 20. wherein the atomic co-ordinates are produced by 
honioloLiN modeling using at least a portion of the atomic co-ordinates deposited at the 
Proteni Data Hank under accession number FDB ID: liTK, IIT/. IFCiO, 1JJ2, 1R73, 
1KC\S, IIv:8A, IKDKor 1K9M 

The computer system ol claim 1 or 20, wherein the atomic co-ordinales are produced by 
molecular replacement using at least a portion of the atomic co-ordinates deposited at the 
Protein Data Bank under accession number PDB II): IFIX. 1 FI-/. IFXJO, ljJ2, iK73 
1KC8, IK8A, IKDI.or 1K9M 

The computer system ofclaim 1, \s herein the ribofunctional locus is defined by atoms of 
a ribosomal RNA. 

The computer system ofclaim I or 23, wherein the ribofunctional locus is defmod by 
atoms of a ribosomal protein. 

Tlie computer system ofclaim I . \n herein the atomic co-ordinales dcfmc a residue that is 
present in a ribosome of a pathogen but absent from a ribosome of a host organism. 

The computer system ofclaim 25, wherein the host organism is a mammal. 

The computer system ofclaim 26, wherein the mammal is a human. 

The computer system ofclaim 1, wherein the atomic co-ordinates define residues that are 
conserved among one or more pathogens or disease states. 

The computer system of method ofclaim I, wherein the atomic co-ordinates define a 
residue present in a prokaryotic ribosome but absent from a eukaryotic ribosome or a 
eukaryotic mitochondrial ribosome. 
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30. The compuler system of claim 29, wherein the cukaryotic ribosomc is a mammaHan 
ribosomc. 

3 1 . The computer system of chiim 1 , further comprising a program for performing drug 
design. 

32. A molecular model produced by the computer system of claim 1 . 

33. A method of identifying a candidate molecule, the method comprising the steps ol*: 

(a) providing a molecular model of a ribolunctional locus of a large subunit of a 
ribosomc, wherein the molecular model is defmed by atoms derived from an electron 
density map having a resolution of at least about 4.5 A: and 

(b) using the model to identify a candidate molecule having a surface 
complementary to the ribofunciional locus. 

34. The method of claim 33, wherein the candidate molecule binds the ribofunctional locus 
of the large subunit of the ribosome. 

35. I he method of claim 33, comprising the additional step of producing the candidate 
molecule identified in step (b). 

36. The method of claim 33 or 35, comprising the additional step of determining whether the 
candidate molecule modulates ribosomal activity. 

37. The method of claim 36, comprising the additional step of identifying a modified 
molecule. 

38. The method of claim 37, comprising the additional step of producing the modified 
molecule. 

39. The method of claim 38, comprising the additional step of determining whether the 
modified molecule modulates ribosomal activity. 

40. The method of claim 39, comprising the additional step of producing the modified 
molecule. 
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The method of chiim 33, wherein the candidate molecule is an antibiotic or an antibiotic 
analogue. 

The method ol claim 37, wherein the modilied molecule is an antibiotic or an antibiotic 
analogue. 

The method ol'claim 4 1 . therein tlic anlibi<nic or anlihiotic analogue is a macrohdc. 

The method ol elaim wherein the ribofunetional loeus comprises at least a portion of 

an active site. 

1 he meihod ol claim 44. wherein the active site comprises at least a portion of a peptidyl 

transfera.se site. 

The method of claim 44, wherein the pepiidyl transferase site is detlned by a plurality of 
residues set forth in Table 5 A or ( able 5B. 

fhe method of claim 33. wherein the ribofunetional locus comprises at least a portion of 
an A -site. 

The method of claim 47, wlierein the A-site is defined by a plurality of residues set forth 
in fable 6A or Table 6B. 

The method of claim 33 or 47, wherein the ribofunetional locus comprises a least a 
portion of a P-site. 

The method ol claim 49. wherein the P-site is defmed by a plurality of residues set forth 
in Table 7A or Table 7B. 

Tiie method of claim 33 or 47, wherein the ribofunetional locus comprises at least a 
portion of a polypeptide exit tunnel. 

The method of claim 51, wherein the exit tunnel is defined by a plurality of residues set 
forth in Table 8 A, Table 8B, Table 9, or Tabic 10. 

The method of claim 49, wherein the ribofunetional locus comprises at least a portion of 
a polypeptide exit tunnel. 
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54. Ihe method ofclaim 53, wherein the exit tunnel is defined by a plurality ol residues set 
forth in ruble 8A, l able 8B, Table 9. or Table 10. 

55. The method ofclaim 33, wherein the ribofunclional locus is defined by a plurality of 
residues set forth in Table 1 1 A, Table 1 Hi, Table 12 A. Table 12B, Table 13 A, Table 
13B, Table 14A, l able 14B, Table 15A, Table 15B, Table 16A. I'able 16B. Table 17A. 
Table 17B, Table 18 A, 'Table 18B, Table 19A, Table 19B, Table 20A, or Table 20B. 

56. The method ofclaim 33, wherein the molecular model is in an electronic form. 

57. The method ofclaim 33, wherein the molecular model is generated from atomic co- 
ordinates produced by molecular modeling. 

58. The method ofclaim 33 or 57, wherein the molecular model is generated from atomic co- 
ordinates produced by homology modeling using at least a portion of the atomic co- 
ordinates deposited at the Protein Data Bank under accession number 1M)B H): ITI-K, 
IFFZ, IFGO, 1.U2, 1K73, 1KC8, 1K8A, IKDLor 1K9M. 

59. The method ofclaim 33 or 57, wherein the molecular model is generated from atomic co- 
ordinates produced by molecular replacement using at least a portion of the atomic co- 
ordinates deposited at the Protein Data Bank under accession number PDB ID: 1 FFK, 
IFFZ, IFGO, 1.IJ2, 1K73, IKC8, 1K8A, lKDl,or 1K9M. 

60. The method ofclaim 33, wherein the molecular model comprises residues that are 
conserved among one or more prokaryolic organisms. 

61. The method ofclaim 33, wherein the molecular model comprises a residue that is present 
in a prokaryotic ribosome but is absent from a eukaryotic ribosome or a eukaryotic 
mitochondrial ribosome. 

62. The method ofclaim 61 , wherein the eukaryotic ribosome is a mammalian ribosome. 

63. A computer system com pausing: 

(a) a memory having'storcd therein data indicative of atomic co-ordinates derived 

from an electron density map defining at least a portion of a protein synthesis inhibitor 

i 

\ 
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when the protdn synthesis inhibitor is interacting with a riboCuncional locus ol a large 
subunit ofa ribosome; and 

(b) a processor in electrical cotntnunicafon with the memorv. the pn.ccssor 
-"pr,s,ng a progra.n for generating a three-dimensional n,odei representative ofa, least 
a portion ol the protein synthesis inhibitor. 

The computer system ofclain, 6;. lur.lK-r co„.p„sn,g a dev.ce lor pro^■iding a visual 
rcpiesLMitalion of the model. 

i he computer system of claim 63. w herein the protein synthesis inhibitor is an antibiotic. 
The computer systen, o, claim 65. uherem the protent synthesis inhibitor is anisomvcin 
blas„c,d„,. carbonn en A. sparsonncn, spiramycin, tylosin. virginiamycin M. 
a/ilhmniycin. line/olid, or erythromycin. 

The computer system ofclaim 66, wherein the atomic co-ord.natcs con,pnse at least a 
portion ol-the atomic co-ordinates reccVdcd on Disk No. 1 under 11 le na.ne- 
aniso,m cin.pdb. bla.sticidin.pdb. carbomycin.pdb. sparsomycin.pdb. spiramycin.pdb, 
tylosin.pdb, virginiamycin.pdb, ANISOMYC.PDB. BLASTICI.PDB. 
( ARBO.MYC PDB. .SPARSOMYJ30B. SPIRAMYC.PDB, TYl Osiw PDB 

V.RdlN.A.PDl, AZ, I HROM.PDB. L1NHZ0L..PDB, azithromycin.pdb, line.olid.pdb. 

o r 0 r\ thro 111 \ c i n . pdb. 

The con,puter system of claim 63, wherein the ribofunctional locus comprises at least a 
portion of an active site. 

The computer system of claim 68, wherein the active site comprises at least a portion ofa 

pcptidyl transferase site. 

The cotnputcr system of clai.n 68, wherein the ribofunctional locus comprises at least a 

portion of an A-site. 

The computer system ofclaim 68 or 70, wherein the ritlpfunctional locus comprises a 
least a portion ofa P-site. 
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^' co,npu,cr sys.e.VcIa™ 68 or 70. wherein .he nborunciona, locus comprises a, 
least a portion of a polyplsptid,. exit tunnel. 

Tl>.- computer syste. o. c.^. 7 , , ,,,,.^„^.„,,,^^,, 
p..rt.on 01 a polypeptide Oxit tit^nel. 

74. A ntethod ofidentifyin, a lead candidate, the .nethod co.prisin, the steps o, 

(a) providing a ™,,ecular .odel ofa, leas, a portion ofa protein svn.hesis 
2- When the prote,,, .synthesis inh.hitor is interacting with a rihoattK-tiona, loens of 
d large subuiiit of a ribosome; and 



75. 



(b) asing the model to identify the lead candidate. 

I lK. ..ethod o, Can. 74. wherein the lead candidate is capable of interacting with the 

ribolunclumal locus. 



76. The method of claim 74 wht^min ti.,. \ ..} 

/4, uhcrcm the lead candidate is capable of bindiim the 

ribofunctional locus, 
identilied m step (b). 

. The method of claim 74 or 77. comprising the additional step of determining whether the 
lead candidate modulates nbosomal activity, ^ 

. The method of Cairn 78, comprising the additional step of mod.fying the lead candidate 
e" "''^^"^ '^^ '-d 

T^ .e.hod Of claim 80. comprising the additional step of determ.mng whether the 
modified lead candidate modulates ribosomal activity. 
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' -hod orcai. 74. wherein ,ho lead candidate is an antibiotic or an ant.hunic 
analogue. 

84. TlK. method ofclai. 74. wherc.n the lead cand.da.e is a hybrid antibiotic. 

The n..,hod c.ai,n 84, wherein the lead candidate co.pnse.s a, ,ea.s, a port.on o. a tlrs, 
-«.HK,t,e and a, ,eas, a portion ofa second, different an„b,o.,c. 

i i-e.hod or.a,n, .2. wheren. the n.d.Hed lead eand.date .s an antibiotic or an 

antihioiicanaloLiuc. 

87. The tnethod ofCai. 86. wherein the antib.o.ic or ant.b.otic analogue i.s a .acrohde 
The „,ethod o, clat. 74. wherein the protein .synthesis inhibitor is an antibiotic 
-'he .nethod ofCai. 88. where.n the ant.b,o„e ,s anison,ci„. b.a.sticid,n. carbotnycin A 
^parson,ycn.. sp,ran,yc,n. ty.o.sn,. vir„nian,yc.n M. a.,hro,.ycin. hne.oiid or 

crythronivcin. 

c atonic co.ord,nates recorded on Disk No. i under file nan.: aniso.ycin pdb 
bla.st,c.din.pdb. carbon,ycin.pdb. sparso.ycn.pdb. spira.ycin.pdb. ty.osin.pdb ' 
v.r8tn,amyein.pdb. ANISOMYC.PDB. BLASTICLPDB, CARBOMYC PDB ' 
SPARSOMY.I>DB. SPIRAM YC.PDB. TYLOSiN.PDB. VIRGINIA PDB ' 

AmmOMVm. L.NRZOLI.PDB, azi.hro.ycin.pdb, linezolid.pdb, or ' 

erythromycin.pdb. 
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94. The method of claim 74 or 93, wherein the ribo functional locus comprises a least a 
portion ol'a P-sitc. 

93. The method of claim 74 or 93, wherein the ribo functional locus comprises at least a 
portion of a polypeptide exit tunnel. 

96. fhc method of claim 94, wherein the ribo functional locus comprises at icasl a portion ol' 
a polypeptide exit tunnel. 

97. The method of claim 74, wherein the molecular model is in an electronic form. 

98. The method of claim 74, wherein the molecular model is generated from atomic co- 
ordinates produced by molecular modeling. 

99. A protein synthesis itihibitor comprising; 

a first binding domain having a surface that mimics or duplicates a surface of a 
known first molecule that binds with a first contact site in a large ribosomal subunit: and 

a second binding domain having a surface that mimics or duplicates a surface of a 
known second molecule that binds with a second contact site in the ribosomal subunit, 

wherein the first domain is attached to the second domain so as to permit both the 
first domain and the second domain to bind with its respecti\ e contact site thereby to 
disrupt protein synthesis in a ribosomkl siiteunit, and wherein the protein synthesis 
inhibitor has a molecular weight of less than about 1,500 and an IC50 lower than about 50 



101 . The inhibitor of claim 100, wherein the first antibiotic binds at least a portion of a 
ribo functional locus. 

102. The inhibitor of claim 99 or 1 00, wherein the second molecule is a second antibiotic. 

103. The inhibitor of claim 102, wherein the second antibiotic binds at least a portion of a 
ribofunclional locus. 



/ 



100. The inhibitor of claim 99, wherein tj^e first molecule is a first antibiotic. 
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104. An engineered, synthetic protein synthesis inhibitor comprising: 

a binding domain having a surface that mimics or duplicates a surface of a known 
molecule which binds witli a contact site in a ribosomal subunit; and 

an el'fector domain attached to the binding domain which, upon binding of the 
binding domain with the contact site, occupies a space within or adjacent the ribosomal 
subunit thercb\ to disrupt protein synthesis in the ribosomal subunit, wherein the protein 
synthesis inhibitor has a molecular weight less than 1,500 and has an IC^o lower than 
about 50 \.iM. 

105. rhe inhibitor of claim 1 04, wherein the surface of the binding domain mimics or 
duphcates a surface of a know n antibiotic which binds with the contact site. 

106. A protein synthesis inhibitor comprising: 

a molecule capable of contacting at least three residues but less than thirteen residues in 
Table 1 1 A that together define an anisomycin binding pocket of a large ribosomal subunit; 

a molecule capable of contacting at least three residues hut less than twenty residues in 
fable 12A thai together define a blasticidin binding pocket of a large ribosomal subunit; 

a molecule capable of contacting at least three residues but less than sixteen residues in 
Table 1 3 A that together define a carbomycin A binding pocket of a large ribosomal subunit; 

a molecule capable of contacting at least three residues but less than twenty residues in 
fable 14A that together define a tylosin binding pocket of a large ribosomal subunit; 

a molecule capable of contacting at least three residues but less than nine residues in 
Table 15A that together define a sparsomycin binding pocket of a large ribosomal subunit; 

a molecule capable of contacting at least three residues but less than thirteen residues in 
Table 16A that together define a virginiamycin M binding pocket of a large ribosomal subunit; 

a molecule capable of contacting at least three residues but less than fifteen residues in 
Table 1 7A that together define a spiramycin binding pocket of a large ribosomal subunit; 
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a molecule capable of contacting at least three residues but less than thirteen residues in 
i able 18A that together define an erythromycin binding pocket of a large rihosomal subunil; 

a molecule capable of contacting at least three residues but less than eleven residues in 
Table 19A that together defme an azithromycin binding pocket of a large rihosomal subunit; or 

a molecule capable of contacting al li^ast three residues but less than til\cen residues in 
fable 2()A that together deline a linezoiid binding pocket of a large rihosomal subunit. 
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